Purification, subunit structure and immunological comparison of fructose-bisphosphate aldolases from spinach and corn leaves.
The cytosol and chloroplast fructose-bisphosphate aldolases from spinach leaves were separated by ion-exchange chromatography on DEAE-cellulose, and were purified by subsequent affinity chromatography on phosphocellulose to apparent homogeneity as judged from polyacrylamide gel electrophoresis in the presence of sodium dodecyl sulfate. The two aldolases had specific activities of 7.2 and 7.8 units mg protein-1. Molecular weight determinations by electrophoresis in sodium dodecyl sulfate gels and by sedimentation velocity centrifugation in sucrose gradients showed that the aldolases contained four subunits of Mr 38 000 and 35 000, respectively. Antibodies against the cytosol and chloroplast aldolase from spinach leaves were raised in a guinea pig and in a rabbit, respectively. In the Ouchterlony double-diffusion test, the two aldolases did not cross-react. A small degree of cross-reaction was observed by a test in which immune complexes were adsorbed to a solid-phase support (Staphylococcus aureus Cowan I cells) and nonbound enzyme activity was determined after centrifugation. These results imply major structural differences between the two spinach leaf aldolases. Only one major aldolase could be resolved on DEAE-cellulose from corn leaves. The aldolase was purified and had a specific activity of 6.4 units X mg protein-1. The corn leaf aldolase cross-reacted with the antiserum raised against the chloroplast enzyme from spinach leaves, but not with the other antiserum. Thus, the corn leaf aldolase could be identified as a chloroplast enzyme. Since aldolase activity is mostly restricted to the bundle sheath cells of corn leaf, it was concluded that it is compartmentalized in the chloroplasts of these cells but not in chloroplasts of the mesophyll cells.